Abstract The aim was to describe the epidemiology of the chronic hepatitis B virus (HBV) infection within
The results were positive if the optical density (OD) of the test sample was greater than the OD threshold. The test was negative if the OD level was greater than the OD test sample. The HBeAg, anti-HBe antibodies, anti-HCV antibodies were detected by ELISA (Biomerieux Clinical Diagnostics, Geneva, Switzerland). The antidelta antibodies were detected by EIA reactive sold by Adaltis (Rome, Italy). The level of serum HBV-DNA was determined by the COBAS AmpliPrep Technical/COBAS TaqMan HBV 2.0 Roche (Meylan, France) with a positivity threshold of 20 IU/mL (linearity of 20 IU/mL to 170 million IU/mL). Biochemical tests used to calculate the fibrotest/Actitest were made with Roche reagents (Meylan, France) on the Roche COBAS machine. The calculation of fibrosis scores was done by the website of the company Biopredictive (www.biopredictive.com) in favor of the laboratory Cerba, 95066 Cergy Pontoise Cedex 9 France (www.lab-cerba.com). Liver biopsy was performed according to the conventional subcostal trans-parietal technique under local anesthesia with lidocaine hydrochloride 1% by a gastroenterologist. Histology was performed at Centre Pasteur of Cameroon, Yaoundé.
The HBV DNA level was classified ≤2000 IU/mL and >2000 IU/mL, the HBV DNA was detectable at the threshold of 20 IU/mL, the fibrosis score according to METAVIR [13] was classified ≤F1 and >F1, F1 matching portal fibrosis without septa, and serum alanine aminotransferase (ALT) levels were classified in two groups of patients (1 × Upper Limit of normal (ULN) < ALT < 2 × ULN, normal ALT group and ALT ≥ 2 × ULN, elevated ALT group). The HBsAg-positive patients discovered under 6 months, the HBsAg-positive patients/positive anti-delta, HBeAg-positive/anti-HBe positive, HBeAg-negative/anti-HBe negative were not considered. Similarly co-infected HIV patients and patients with other causes of liver disease (e.g. Alcohol, metabolic, autoimmune) were excluded from the study.
Statistical Analysis
The data analyses were performed using SPSS 20.0 software (IBM SPSS Statistics, IBM Corporation, Armonk, NY, USA) and Microsoft Excel 2007. For quantitative variables, the means and standard deviations, medians and interquartile (IQR) were calculated. The proportions were established for categorical variables with their confidence intervals (CIs) at 95%.
Comparisons of proportions were performed using Chi 2 or Student test. Yates correction and the Fisher exact test were used for small numbers (at least 5). The significance level was set at 5%. (Table 1) Between 2004 and 2012, 328 HBsAg-positive patients with chronic HBV infection were analyzed. Out of these, 315 met the inclusion criteria. Mostly, there were men (74.6%) and patients in the age group 20 -39 years (65.1%). The mean age (±SD) of HBsAg-positive patients was 35.04 ± 10.25 years. The men were older than women (mean age of men 35.5 years and 33.8 years for women; p = 0.338).
Results

General Characteristics of Patients
The 4 .6% in 40 -59 years and 33.3% in ≥60 years; p = 0.077). Gender had no influence on the presence of cirrhosis (3.3% in women and 7.8% in men, p = 0.687).
Comparison between HBeAg-Negative and HBeAg-Positive Patients (Table 2)
There were 25 (7.9%) HBeAg-positive patients and 290 (92.1%) HBeAg-negative patients. The HBeAg-negative patients were significantly older than HBeAg-positive patients (35.3 years and 31.9 years, respectively; p = 0.006). No difference in the male/female ratio was observed between HBeAg-positive patients and HBeAg- From the point of view of the severity of liver injury, fibrosis METAVIR score > F1 was found in 69.2% of HBeAg-positive patients and in 47.4% of HBeAg-negative patients without this difference being significant (p = 0.226). Similarly cirrhosis was diagnosed in 15.4% HBeAg-positive patients and in 6.1% HBeAg-negative patients (p = 0.221). Men were more often severely affected than women (7.8% vs. 3.3%; p = 0.687).
Discussion
This is a descriptive study of a population of 315 HBsAg-positive patients with chronic HBV infection consulted by Cameroonian gastroenterologists in the first category hospitals of Yaoundé. At first glance it is difficult to generalize the results of this study in the overall population. There are inequalities in the prevalence of HBsAg among regions of Cameroon, and there are also social inequalities. Nevertheless, this study has the merit of being to our knowledge the first ever study addressing the issue in our environment.
This study gives us an opportunity to describe HBsAg-positive patients with chronic HBV infection and unaware of antiviral treatment, supported by a reference Hepatitis Therapeutics Committee. Knowledge is essential to optimize the care of patients. In this study HBsAg-positive patients were predominantly men in the age group of 20 -39 years with an average age of 35.04 years and a predominant frequency of HBeAg-negative cases (92.1%). Also, the majority of HBsAg-positive patients had normal serum ALT levels (63.2%), a HB viral load level ≤ 2000 UI/mL (65.9%) and severe liver histological lesions at cirrhosis in 6.9% cases at the time of the consultation.
To grasp the significance of the results of this study, it is useful to know that the distribution of academic hospitals that can handle cases of chronic HB is uneven in Cameroon. Thus, these hospitals are concentrated in Yaoundé and Douala. Therefore, these two cities drain almost all the patients treated for chronic HB in the 10 regions of Cameroon, which enables us to generalize our results. Subsequently, the majority of cases of viral HB observed in Sub-Saharan African countries, including in Cameroon have been at the stage of chronicity, because of the early horizontal predominant contamination mode, mostly due to children being infected during early childhood [14] - [16] . Indeed, the passing to chronicity rate is highly influenced by the mode of transmission. Thus, the risk of chronicity is more common and almost systematic (90%) in the new-borns from infected mothers and 25% -30% in children under 5 [14] [16] . These observations justify the status of chronic infection employed among our patients.
The results of this study are similar to those of the study we previously conducted with a population of workers [17] . They are also similar to results of previous studies in our country [18] [19] and various countries in Sub-Saharan Africa, particularly in Burkina Faso [20] , Ghana [21] and Ivory Coast [22] . These various studies showed that the prevalence of HBsAg was higher in men than in women and among people less than 40 years compared with older subjects.
Most patients with chronic HBV infection managed by the Yaoundé Hepatitis Therapeutic Committee are HBeAg-negative (92.1%). This proportion is higher than that observed in Ouagadougou, Burkina Faso (88.6%) [23] , Algeria (87%) [24] , France (87%) [11] , Italy (86.4%) [12] and Southeast Asia (30% -50%) [2] . Thus, chronic HBeAg-negative hepatitis became over time the major form of chronic HBV infections in many countries [11] [25] . In the Western world, this trend is due to the migration of populations where this form affects the majority of people, especially from the Maghreb countries to the West. Therefore, it is explained by the anti-HBV vaccination coverage of the population and the specific antiviral treatments available in developed countries [26] [27] . In the African context, especially in Sub-Saharan Africa, the prevalence of HBeAg-negative cases would be the result of the natural course of the disease by HBeAg seroconversion, with disappearance of the HBeAg and the appearance of anti-HBe antibodies, and on the other hand by aging chronic HBV carriers subjects in the population [2] [14] . These chronic carriers in our environment are often contaminated during infancy by horizontal transmission [14] [28] [29] . The delay in the broadly implementation of vaccination programs at birth in several Sub-Saharan Africa also explains the evolution of the disease [14] [28] .
This study is the first comparison of the HBeAg-positive patients and the HBeAg-negative ones in a hospital based study. Previous studies conducted in our country and dealing with the problem targeted a population of pregnant women [30] - [32] . They nevertheless provide useful information. The prevalence of HBeAg is variously reported in these studies. The study of Kfutwal et al. [30] included pregnant women of an average age of 26.2 years and no case of HBeAg-positive was found. In that of Fomulu et al. [31] pregnant women had an average age of 26.9 years and the authors reported a prevalence of HBeAg of 28%. Finally, Ducancelle et al. [32] included pregnant women with an average age of 24.5 years in their study and reported a prevalence of HBeAg of 22%. In our study, the overall prevalence of HBeAg was 7.9% and the specific prevalence of HBeAg related to the female gender was 5%. None among the patients was pregnant and the average age was 33.8 years. This specific prevalence was higher in patients less than 20 years (12.5%) and lower in patients between 20 -39 years (3.8%), 40 -59 years (5.0%) and none among patients of 60 and over. The influence of age in the HBeAg seroconversion is known [33] [34] . So Candotti et al. [35] reported that HBeAg seroconversion appeared in SubSaharan Africa in adolescents before the age of 15 -16 years, which is different from the age of onset of HBeAg seroconversion in Asia, in average 30 -35 years with 90% of cases before age 40 [34] . Subjects with early HBeAg seroconversion therefore are older, have an older infection and rather carry genotypes A, B, D and F than genotype C [7] [36] [37] . Genotype A (A1 and A3) is predominant in Africa, particularly sub-genotype A3 in Cameroon [38] . The patients in our study were older than those of previous studies, which could explain the differences in prevalence of HBeAg encountered.
In this study, the HBeAg-negative patients were older, mostly male, mostly had normal serum ALT levels and low serum HBV DNA concentrations compared to those with positive HBeAg. These results are identical to those in the literature [10] [39] [40] . On the contrary, hepatic lesions were more severe in positive HBeAg patients, unlike in the literature. In these patients we found 69.2% of cases of fibrosis stage > F1, 15.4% of patients with cirrhosis and a detectable HBV DNA in 100% of them, with a median of viremia of 1550 × 10 3 IU/mL. Papatheodoidis et al. [41] reported that severe liver damages were rare in HBeAg-negative subjects whose serum ALT levels and HBV DNA concentrations are low. Therefore, the results of large population-based studies with mostly (85%) HBeAg-negative, HBsAg-positive people older than 30 years at recruitment have shown that the risk of severe liver damage, including cirrhosis and hepatocellular carcinoma, and mortality increased proportionally with increasing viral DNA concentrations, starting with at least 1 × 10 4 copies per mL [2] [42] [43] . Apart from the high serum HBV DNA concentrations, others cirrhosis risk factors exist: male gender and advanced age [33] [42] [44] , the persistence of HBeAg, genotype C and persistent high serum ALT levels [37] [45] [46] . Only 32.8% of HBeAg-negative patients had elevated serum ALT levels and 29.7% a serum hepatitis B virus DNA levels > 2000 IU/mL in this study. These results may explain the scarcity of severe liver injury among HBeAg-negative cases in this serie.
In this study, HBV DNA was detected in 81.0% of HBsAg-positive patients. Hepatitis B viral load was ≤2000 UI/mL in 65.9% and normal serum ALT levels in 63.2%. This proportion of HBV DNA is less than those reported by Sombié et al. [23] in Ouagadougou, Burkina Faso (89.4%) and by Allain et al. [20] in Ghana (98%). However, it is greater than that reported by Valente et al. [47] in Luanda, Angola (53%). The differences in methods of detection of serum HBV DNA explain these results.
This work has limits. This is a cross-sectional study. Indeed, the lack of the monitoring of patients is a limitation to determine the clinico-virologic profile of the mutant virus infection. Only patients with serum HBV DNA levels at relatively high rates (29.7%) and elevated serum ALT levels (32.8%) above the standard at the time of the consultation have been defined by a profile. Those with fluctuations in viral replication and transaminases could not logically be well differentiated. The inactive HBV carriage could not be distinguished from others clinico-virologic profiles in the absence of scalable data, a single point measurement of HBV DNA and ALT levels. On the other hand, the data collection was difficult because of the high costs of initial examinations paid by patients without social security and because of the fear of liver biopsy.
Conclusion and Recommendations
This first study among HBsAg-positive patients of Hepatitis Therapeutics Committee in Yaoundé contributed to better describing chronic HBV infections in Cameroon. It reveals that 92.1% of HBsAg-positive patients monitored thereby are HBeAg-negative, mostly male, and older compared with HBeAg-positive patients; they mostly have normal serum ALT levels and low serum hepatitis B viral load at the time of the consultation, cirrhosis seems paradoxically rare. The high prevalence of HBeAg in this study confirms that horizontal transmission is great in our milieu, so vulgarization of the Expanded Program on Immunization is needed for the prevention of HBV infection in population.
